INS^ FOB MINIMALLY 

IN VASI VE J€^1]^T SliRSEEl? 



Cross B^fe^'^s^;^^^^^^^^ 

OifeclNm^i^^mlxij 10, :21¥B:, Febtuary 2^x 2004> &5^d April 10, 2004. i^p^l^<^> ^^.<^m0^tS:of : 

-mi^y mam pisriicul^iirly, 10 ciasily in:^^^ kj? ms^lsllj^^g acs^^^?^^lar implaois m 

niss^knfee reoav's^^ pasleM Still hir^teii oiiet? d^e iii^i^iropriM^si >3ri;|5feM 

FunMs- wliai j:^ ; needed sii?^ mssin^x tliat sjjuiblos Use 5>ujg^^oj> bssiter m^meuv^^^r 

V 

pmsiljio^^ ge?i«^ml|>^ te:mB a c^ix-ti^ml,, The5:mi$^der ;-h^^-.;s .fei^sls^g which ^^Ma^s 

oppose ite end,, a h^indiv v hid^ Us i a|xig d^ <i dr [y^ Ixam by |M opti^io^'r 



is^poft^m: |><:?^:;5i5j^c tte px*^$U?<;$is?^ ;orte^ ha^ holes, as^il tl5s.je?s: ts^Ls^s b<£ pi<;)pi&dy 

po^sii^o^^d 0! iar j^iSiCJ?ii;ai>; ihioui^l? these Ijali^^^v 

M% i^bii^^iiv^- ihe inveaik>s^ is to l><^ -^iasilv cJ.e^tO'ii^d'' bv a modular dii^istsseosMv 

... ...... .... .... 

could •i>Si l^>^t- 



>^ubfejpl 9f the mys^ 

> is b <i. '^idig? vi&w of d"!Li? i%^r ol fesi^jMldi^. 
HG. 5.C isji p't^rpecuvsi view of the iiissicnes ol tiie di^er^^dosvstewins^ « ojk^ wav catch 

FIG . 2A 0|K:;rss feiss^! sildi? vJew of ih^? b v^it^r cd t lo^^^ss 

3A 5^ a p^rsp^iMlv^e v^i<i;xv in^s^ner of the kiv^5iiiid:5^j :shi:jwj|tg s step 

FiO. a pei^i^pt^^uve vi£:w of i?^sener of th<? bwesiu^fs^ sl5<;j\ving: anmJm istep of 



FIG. 3P Is a p^^rc-|>^aiv<; vi^w of the: feeriej: of tl^e i^jv^^ition. s^howiii:^ si ^^a^e of r^?^ 
ass<^mbiy k^er cle^snma^^ 



> 



HQ.; is. a ?>lde, cross si^c^^Mnai vkw dI Sidie^mii?. mb^^ ^l^ie ms^^ner ife 




FIG. S a |>;i;rs|^<?^isve vi^^w i^cxustis^ii sc^^ invito ion. 



■' V.'- ■ ■ 



' > c S 



Fi0; is- jii •<^i<s^'&up 0ersBessiiv^ "view of iis^ inv^hikm* ' stewM^S:; ih^ ^kmi ImMrm 



Cf::niiimy ilyii th^- iB&tall^^^ i:>l iin aci^iabui«.r pros:ihesi5i 11 havij^g a ceMra!, iemalc; ^|xin5.sre 13. 
The i?>5se?iv^r 10 Has a l50>:i$iog: .12. which- ej^cimi;^* ^kivi^^^ t^^^^^ h^^visig, air-r &f a P^ '-^^'^^^ 
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i 5:«a ro<i 5£> pass<i$^ ihsougji ^ os^^^-^M- cai:Ch 60 the I2> Xii^ 

. 3. . . ■ . ...... . . 

w??^y i:;i:c:h 60 c^j-j fee a ci^ptjjred split wedge ali^w^ 62 haviug^ an im^r ^ii$5;a5ete5: il^aitj^^^t maicfses 

s^iriijce U^M swVQi53:s# the sk^^ve a(> as to allow xhe .56 lo slide ij^io tousm^ 12. out lo 
• prwmt xM k>d ^o^i5l:slsdmg ovt<5^^ aiiiocfe.l<?:ii*k ^ibo.t^^fe^Vo) s:?* acti vated. 



> . >, .■t<«:.vv>>.>.v>>.s'i:v- 



*:5^d bsck :i>ut M Abs? number ol- alt«msdve an^: w^v lo<^k 



•Ov The p?:p-^a:y 60 h£t$ m hmm rmem ftmi xmi^Ms t|5 e outer 4i^^^^^^-?: tlii^ sx>d 56, Tlie 



iO 



hdu&iog: enteM- ah at5l«x?k- fever 68 is; ^divatic^ci, sucis i^^t msrv^lv pullmg lihe- p^^l-^w&y- iM- 
teeth- :^<i petmit j:h<j rcid K^^?ac:|\ 0u;t houi^kiJS.. 



impa^ii stri^si^^;;^ Mc^urr^jd d ui^^ as imp^stctor. Th<:^ h^:aid jS4 1^ s^jle^teiJ j^a Mvc? so<5sJ 
ij;i(;Uo:nai rCliaract^i^m Nevexlheki^^i^ a me:i^iv- nof^-m^:^}d^d head ssiav ^sl^cO fee wHh 

■ -v ... ... - ■ Vk. ■ ■ ■ .> 

2f) at>pMri its.&i^%'ko.lmT^ ite drive triiin tMri order -to Ute^^c^- th<^ ;m§io?i M sMe* ii\<t- ii^h tit> 



it^e kver 42 i^si urged ^lawtiiw^rdi;^- -tow-jird- -tM:; iKjUsmg 12. Suth" dd^w^^rd laiov&meint 



to 



-1 ii:!^ 



.1 <v- 



relsiivc th<: .hi:i^iisl.s$g'::l2v The tjperalpr u^e on^; wav locfcum medmiii^m 62 m .ksek the 



sio as 10 Ifx^k tlje i^^msh^s:!^ 11 against 1:1^$: he^id 54,: ^Ihs a^abiiqg tht^ 



• ■ ^ ■ ■. '• ■' 

ii^dijctiofi m i)ms^m oi srsmH Taxliu^^ satb:;^^;- ^^^rner$j.>. creviee?^ sind ^^sxtMl ^aax^s atid ab^j^nc^^ of 

* .... . . . 
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■ • ■ .... . ■ . . . . . ' • ... 



if^es^ life tbi? drjv^ (i'sm 14 out of ^Ise IsoisSmsj aiicw si to res^^^in: pl^^?>^5&li^ 

Ai^ ihi^ 4nvt- 14 ;1$ |>jv(^E;d, t5)ei>|^?<)?j 16 ssi drjswTv^ U^^ ^sf ihe^ hole 26 isi th§^^ M 13. 
I'o 5'i?a;S$ex$^i4?ie ckiixiin^ ^h^; l§ is> f^^isisicrlcd iji;lt:> the hole 2^^ and th^5 dxive tmis^ 14 Isi; 

■ * J ..... 



rOi<5^SJ^:^ l^^^k iiUO ii^OS^J U^^i^ > with the o^^s^ way ii^cl^ipg; ins^cfe^io^ ^^tcjdBg. ii:^ tv v::ei:s^ ^ f ^jid t|)^ij pi vo^ 



5 J }v 



diipcM% -^^^'to. il^e;-pri*-;^r .^1 .^lisdte shown iM/Sliat^ 3 mpfege?^ c^rs the misilo^- 



35 S5i1 ^sdg;e of ihsJ iSiCi&loir 3^^^^^ Tl^s^ ciirres^i surgical! pj^o^ocol^ a^e i^^i^^ io ih^ limiiis ^s^sl 

l^aik'n'l ts^uMiig tls^ to be m^M^-; ^pi^im^giS^' ■ d^jsig^i^d- t^ •; siipfe- iqr the laci^ o| 

«p?ratlng spac^^^ '^M^ reamer i:*^ H0\ 5 s^ls^sWs ^5; iie^w ir^seinet ilS, ^h?ch i^s; a 
coniaisiiti;^ th^g drive; ^hMi 1 0? . ' 

li k b55po5-iss>i to place; tb^; Ij^ the ho^sxi^ criikal l0cM^>os; to pa§i$i ihrdxigl) tb<^ 



k^Hi^e Of pariiliei is .?v<;j iMi £ht; q:^|>beiS feme 120 r^j^^uli^^ m -^i-a^ai mot:^?:>s> 140. Xhi$ 
IsJ^e sam^ tesiil i h hasi ^5. stmslsi shai^ 3. This: aOowi^ t^ie : i>^i>j 5 10 itp?>l y & k>^d 



Ifm atiaclied dxawb^gs Ji^p^^s^eEi, bv W£t>^^ oi: e^ii^iisple, diS^riint mtedime^ss of tl^s^ 



feterrmg:aow to F1<SvH6A, ib^^^^ ^mb<>dbnem , a^^<iv4^tabul45x ins^ft^^ 10^ % provided 



v. ,ii sis:> <^ 



(j^]^j>wn ixi. :#Ml m FIO, ^^B), stn^i at tli«:0p|jfSt-$xtg^ eM, a knob or liandfe 20' whMv i^jlsme^i 
of the iiss^^ um?^. by tbe opex^j^^r, 'l^he Mo-^jsing 12' smy be Q^shi^^^d.: iis? wder 

th<? ^£<:^sth5;;^5s II <^<2:^U5>^it mov^^^^^i^L I'iih «;J5<$bl«:^s ili^ s.«rg^s>a u> prij-s^ei a:?^«:^ lock 

^jOtcitfe> of :tke o^osihcius 11 prior to t^?o ij)M^dlatkm themoE Sm^h: •i^.^ieciiw ;.k>ckm^t -oi' 

m'isi 1?e i>i opey ly sK>^ii:l055ied p? i^xr ?x? &;*>t52run ll^ro^i i^e^se hol;e$. FijttheK collM Miction of 

ks^t-srtfir I W -m i^P. ^Q^ii^m-cm- simply '^e-.-pkeeid ^ov^r^he/OL^ilet -ihe collet «:?tpas^d^d. s:o as^ 

tkn^ads 124 on the Is^vv^ :i2i>- xm^' ui-pi?^cM. ••k>3Eaia:iti?dHuillY - dimples (notsfeow^t) 

■ -■<■ . . , . . . ^ . . . . f . . 

R^ferdi^g oow u> FIOs, 7 A, and ihfe^ pir^^s^ib^^si^-erji^iifilTiiJ^ is> mad^? up ol 

■V' . 1^... . . . ^ y,. . . . 

vwb 126 whici? im^i>t "on" ^ h^\i or c^lindricai i>lvoi 1:30 h^^vk^^ . jksi- tlh^ukkvd.' Ix>xi5"3'4 -psiJiibig 
• ^ilierethTougti..: j^ws 1:26 ct>s:^tr^j.^d-at-.:0:Oe- es'ssi JO'' by a $houMe? 1 36 of a 
]>la?si>c ij5^p5?otlo?i i^^',, aiO:bR iheir Ouier €lrCiis:Ml?T^j5c<?^^b^ a c^p-^s^^si^mM^^:^^ 14^ sr? 
.0|^x>$itc: ^aid 143 bf:'-^ cmipt^Mioti- sprmg 144 ^bK;b i^ea^c^is: ag^m?i£ k bk^^dm' sj^'jd 142' of tl^? 

:=s^^^v<? .142. ■ ■■ ■■ *■ ': 

^i^^^i^rrmg well FlO. 0> s^?^ actsjiMi<i^j:i ^iiii;^-^ = 4^ has^ Jiiims^w cylii^lxfesl ;i|> i4<>a> 
ij^sris^d^rd bi>dj 1 a o^lisidjlcal d^ims<:«: 14bc. The imermti^-; 14?ki Im a i:?oi$^ hoi^ J 4ds2 
^rme^d :tr^i5>5^v^ iM. fe^isgjtudl^^sit . to:ls 1-^7 oC llit; ^sQ^ew 1 4b:. A; U-36mt\sMcM^ or ^^l&vjs 

J52 sUvies^ o^¥or tl5^£ :i=tetmc^?^^1 46c. A. pm 150 Da^^^s^in^ ihmuj^h sioB i 52 - lu tb^ shsicklsi 152 
ajid liitougtv ibs: oiXBs bpi€; of t^te mte^ i§0^ df if o^ss pk i^oit^ids^ 

ri>$j sb&ckle 1S2 is p^^^ Ur;Najnt 3d' of ll?^ drive tram 14' whicb is po^ness^d^ ^5^^ 
k5:iob 2d; o|:f>o$iio frOd i&xs:;o:^< W&n i^s^i Mbob 2d' i^^ iurn<;dlsf d^<; op^^siiiDi ^ dje dsriivis irain 

spaoe 15d boiw&en |bc ja>^^s 12d as to p^ogo^aslvelv op^ii » mws oMil llmv a£^ lM1;v: iocfe^ 

..... . .V ■ . ... ... ^ . . . . ^ . . y y 

open; If d5e d?iv<J: tr«ii^ 14' turned fj^rite, tbc??^ tho I SO^ of th^^ ^^rO^s pio 150 oo^uaci <m 
s^c^d \ S^. of :tbe : $|ot 1 52 pdnt tutthcr: hmsiri g oau^^es tl^e toilet Id Ssaw fe.was'd,. 



msiv tafe aiiv i>Liuai?ik^ &>n:ii ao; to Selp lock p?oi^ii^*i:&i^> 1 1 m place... A ^i^ipl^s t^Mm 

fchi^^Kba i;3^v Xn <x s&^m^ $14^^ -th^. i^RMh^eMs 11 5^; 0n<isit&<^ with of il^e 

^siscsl^ix 10" i?;rkjt>t:d iij^^d t;h<: ps:o^ibi;siiS II p}fi;C<:d ihKi^gh ih*^ mcss^ion 35. In ii ioi^rth S5M>> this 

11 be m^md inci^JorrSS iij^stjst^p. Bmss^uM^ ^^N-m^ai^fi^ of able :l0 

m«>re ire^^lv msisiie^vej^ tile iaci$ic>n ixry^sikv pe^kiosi H vtmt ix:^ im<^,vtMm ih^ ixMm: 120 

m^iS^ 5;^><is^ ^55^^ lUro'i^^ % titft ^^?p<iriS:£^ iQ &cm^li<; ih::^:^ a^ 130 iiM ilijiis ih^ 1^ oss 

li^ Jiliil^ s<i«?i5> sh:?:::: knob 20' l^riuoied x^ppu^^ie^ d£^;ei:^iig!Si in orde;- ^a-mtek^e; iheip^ro^thss^jlsi IL 
■hi lin S.1 p. the- ihj^mef- 10' m mmiyvcd iVvJm the io.djSih>s^ 3Sv 

\m iiTm^\ xtmn bftm $:i|>a:au>tv ui«. m^ussi^g tmf i,^m^pms ^ ^siown^, m order 
mihhtiis^s: d?:^ S5^^imiv^?:j5^i^;=i^ tst tile 5>*irgerf by ijI^ij^Lrmg ass^^^mi^s^l st:f^K:i5*$:^ and is;t5j>Jie.. A 

.:hojj;feig . ISO; whk-'h i^s ca-5>^uaiJii5?<i. : mtaikif s. bv My 182 tisid siiai 1S4 u^s^^^d p^^rL-^-^iv 

beiwe^n tl?«i iMch kous^ing iM a Jifeaft 192 M the dvsv^i imm 14' M t^Mnrn W^ a $ls>t 

^V^^iiS::{-}..Ui«. iat^^h housing: 130 i5> in-tlm -locked' pesukm.-. il>e ^prln^ 190 &s i>es thc^ l^i^cli hoMijjjg iSO 
^g$imi>^a csii5^ 194 wh<?^ a ^iggej l^j. po^titsos^Ovl m poskk?T$ 5n> ^^s: to ^imhM the 4rfve 
tJiii^i 14;^ " be iiimabk wkhin ibe hp^&iisg lb'" hv the opemor miabna titg^ bax)dk 20'\ "Oi^: 
mm. MsOp 194-.i^ ^oiioe^ied to ii shaft to which c^sriii^kiMor kj 
^^sn^hi^j a Mser l^) mm ?ke cam i^tt>p IM M poskkm k> biock b^rihe? ^^kwiixi^^^ tfe$$ bts?!^ 



m$^tk>ml mm?^:m^^?tL tl^^-^'sn^^^M^me-^t catches 20S im>:> fhe ■^^lO' k>ok$.-itta. Alve 

• ' • • • • • ' ' • <«■■'» ■ ■ • • ... .... .... ... 

ksjps^l^m^: t>>;;$;&^^SiG jh^i ^^^^ p?^?->lnli^£^; tefe^ 4 isissil t|^:i$i>, M 

^^^^^ ?4S$?i«o^H?>:« $$:il5:??^g:t ssl S^?xall ?"^<?Ui5^ ssJMmsl Oi^i^fS^SiS:. ssmls^^ 

■ .V? ■ ■ .s ■ -v- • • ■ ■ ■ .v-^ jiw? .5- 

dove iSMjA 14'" ass iihii.s ts^s^hsb^g e^^e?^^^^^ Msemb;^/??^ 

S:.swJ.N -i-vi xi. vJaJ^^ i^yxv^i .vix-. V.:-. v%^ n.?:-. >:i>-,>^->.^:i,vii-; , . .i .ov.^" x^x^wSk <5->.V*:i< xi>x^-- t>-.> >Liyv; .^xi XN-w V-i ^.> >.^-v-^^x<5■X'^v^^x ^-.J^.^^v 

■ ' ' . ^ . . . . , . ... ... 

S?iii:v>"H<^-:i>;: •;:>>: 4'>-*K? V Vv i-^'^-^x:"*^-' Si's: *<>-:%r'»"-4 

X^O> s^J- ... s-N-.N >.s X«!-.vvXvXv X\'.- 



■4 ..... ..... . . ^_ 

' V ■ • 7' " ■ ■ • . s ■ ■ ■ .4 . ■ .... ..y <■ .y . 
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